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DIELECTRIC RESONATOR AND FILTER
INCLUDING A DIELECTRIC COLUMN

SECURED TO A HOUSING USING
MULTIPLE INSULATING FIXED MODULES

TECHNICAL FIELD

The embodiments of the present invention relate to the
filter technology, and 1n particular, to a dielectric resonator,
an assembly method thereof and a dielectric filter.

BACKGROUND

When an electromagnetic wave 1s propagated in a sub-
stance with a high dielectric constant, the wavelength
thereot will get shorter. With such characteristics, the con-
ventional metal material may be substituted with a dielectric
material to reduce the volume of the filter under the same
requirements. The research on the dielectric filter 1s always
a hot point 1n the communication industry. The filter acts as
an 1mportant component in the wireless communication
product. The dielectric filter, especially the dielectric reso-
nator constituting the dielectric filter, 1s of particularly
important meaning for miniaturization of the communica-
tion product.

In general, a single-ended conductive dielectric resonator,
as shown i FIG. 1, 1s primarily comprised of a dielectric
resonant column 103, a sealing cover plate 102, a tuning
screw 101, and a metal cavity 104.

According to the working principle of a Transverse Mag-
netic (TM) mode dielectric resonant cavity, when the single-
ended conductive dielectric resonator operates normally, an
upper end face of the dielectric resonant column 103 does
not contact with a lower end face of the sealing cover plate
102, and there 1s a high electric field distribution 1n a portion
where the lower end face of the dielectric resonant column
103 contacts with the metal cavity 104. If the lower end face
of the dielectric resonant column 103 contacts with the metal
cavity 104 insufliciently, 1t will result in that a resistance 1s
discontinuous, the energy of the field cannot be transmitted,
and a high dielectric constant and high quality factor of the
medium cannot be achieved, or even that the medium will be
burned out. Therefore, whether the lower end face of the

dielectric resonant column contacts well with the end face of

the metal cavity in the single-ended conductive dielectric
resonator 1s especially crucial. How to solve the fixing and
contact between the lower end face of the dielectric resonant
column and the end face of the metal cavity in the single-
ended conductive dielectric resonator becomes an important
research direction 1n the application of the dielectric filter.

The existing single-ended conductive dielectric resonator
1s shown 1 FIG. 1, in which the lower end face of the
dielectric resonant column 103 i1s welded directly on the

metal cavity 104, to closely contact with the bottom face of

the metal cavity 104. The sealing cover plate 102 1s sealed
together with the metal cavity 104 using a screw, to form a
closed cavity. As the dielectric resonant column 103 1is
welded directly on the bottom of the metal cavity 104, there
are very high requirements on the welding process, and there
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may be a shedding phenomenon in the whole process of 60

welding the dielectric resonant column 103, which may

seriously influence the performance and working life of the
filter.

In the Chinese patent CN201020138885, there 1s provided

a dielectric resonator including a dielectric resonant column,
a cavity, and a cover plate, wherein the dielectric resonant
column 1s arranged in the cavity, further comprising: a metal

65

2

base of the dielectric resonant column, wherein a bottom
face of the dielectric resonant column 1s welded at a first end

of the metal base, the metal base 1s fixed on the bottom face
of the cavity through a screw, and there are sharp teeth
around a contact face between a second end of the metal
base and the cavity, to reduce a contact arca between the
metal base and the bottom face of the cavity. In a specific
implementation process of this patent, the assembly process
1s complex, and there are high requirements on the structural
design and high influence on the performance, which are
disadvantageous for mass production and cause high cost.

SUMMARY OF THE INVENTION

The primary purpose of the embodiments of the present
invention 1s to provide a dielectric resonator, which can
enable the dielectric resonant column to well contact with
the metal cavity, thereby improving the performance of the
filter.

In addition, there 1s further provided a method for assem-
bling a dielectric resonator, which can enable the dielectric
resonant column to contact well with the metal cavity,
thereby improving the performance of the filter.

In addition, there 1s further provided a dielectric filter,
which can enable the dielectric resonant column to contact
well with the metal cavity, thereby improving the perior-
mance of the filter.

A dielectric resonator comprises a dielectric resonant
column, a metal cavity, a sealing cover plate and a tuning
screw, wherein the dielectric resonant column 1s located 1n
the metal cavity, the sealing cover plate 1s located on an
upper end face of the metal cavity, and the tuning screw 1s
located on the sealing cover plate. The dielectric resonator
further comprises: an 1nsulating fixed module located
between the lower end face of the sealing cover plate and the
upper end face of the dielectric resonant column, a lower end
face of the sealing cover plate presses above the msulating
fixed module and an upper end face of the dielectric resonant
column supports the msulating fixed module, a pressure 1s
formed between the sealing cover plate and the dielectric
resonant column, so that the dielectric resonant column 1s
fixed at the bottom of the metal cavity.

Preferably, the insulating fixed module 1s an insulator.

Preferably, the insulating fixed module 1s an elastic 1nsu-
lator.

Preferably, the insulating fixed module 1s fixed on the
lower end face of the sealing cover plate and 1s located
between the lower end face of the sealing cover plate and the
upper end face of the dielectric resonant column.

Preferably, there 1s configured one mnsulating fixed mod-
ule.

Preferably, there are configured multiple insulating fixed
modules.

Preferably, there 1s a silver layer plated on the lower end
face of the dielectric resonant column.

A dielectric filter comprises one or more connected
dielectric resonators as described above.

A method for assembling a dielectric resonator, compris-
ing: fixing a lower end face of a dielectric resonant column
to a metal cavity; installing a sealing cover plate with an
insulating fixed module on the metal cavity; and assembling
a tuning screw on the sealing cover plate installed on the
metal cavity.

Preferably, the step of installing a sealing cover plate with
an isulating fixed module on the metal cavity comprises:
fixing the msulating fixed module on a lower end face of the
sealing cover plate, wherein a lower end face of the sealing
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cover plate presses above the insulating fixed module and an
upper end face of the dielectric resonant column supports the
insulating fixed module, a pressure 1s formed between the
sealing cover plate and the dielectric resonant column, so
that the dielectric resonant column 1s fixed at the bottom of
the metal cavity; and installing the sealing cover plate with
the insulating fixed module on the metal cavity, wherein the
insulating fixed module 1s located between the lower end
face of the sealing cover plate and the upper end face of the
dielectric resonant column.

Preferably, the msulating fixed module 1s an insulator.

Preferably, the mnsulating fixed module 1s an elastic insu-
lator.

Preferably, there 1s configured one or more insulating
fixed modules.

Compared with the related art, the dielectric resonant
column 1s fixed at the bottom of the metal cavity through the
insulating fixed module without welding 1n an embodiment
of the present invention, then well contact between the
dielectric resonant column and the metal cavity can be
ensured, and even when the metal cavity 1s under an external
force or the metal cavity 1s during the process of transpor-
tation, good contact can be ensured, so that the performance
and reliability of the dielectric filter are improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of a dielectric filter in the related art;

FIG. 2 1s a diagram of a structure of a dielectric resonator
according to a first embodiment of the present invention;

FI1G. 3 1s a side view of a structure of a dielectric resonator
according to a second embodiment of the present invention;

FI1G. 4 15 a top view of a structure of a dielectric resonator
according to the second embodiment of the present inven-
tion.

DETAIL DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE PRESENT
INVENTION

The technical schemes in the embodiments of the present
invention will be described 1n detail below 1n conjunction
with accompanying drawings in the embodiments of the
present invention. The embodiments as described are merely
a part of the embodiments of the present invention, instead
of all embodiments. A person of ordinary skilled in the art
can obtain other embodiments based on the embodiments of
the present invention without any creative labor, and all
these embodiments belong to the protection scope of the
present document. It should be illustrated that without a
conilict, the embodiments in the present application and the
features 1in the embodiments can be combined with each
other randomly.

With reference to FIG. 2, illustrated 1s a diagram of a
structure of a dielectric resonator according to a first
embodiment of the present invention.

The dielectric resonator includes a dielectric resonant
column 203, a sealing cover plate 201, a tuning screw 202,
a metal cavity 204, and an msulating fixed module 205.

The dielectric resonant column 203 1s located 1n the metal
cavity 204, and the lower end face of the dielectric resonant
column 203 1s metalized (for example, a silver layer 1s plated
on the lower end face of the dielectric resonant column), to
ensure transmission of the electromagnetic wave between
the dielectric resonant column 203 and the metal cavity 204.

The tuning screw 202 1s located on the sealing cover plate
201, to tune a resonant frequency of the filter;
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The sealing cover plate 201 1s located on an upper end
face, 1.e., the top of the metal cavity 204, to seal the metal
cavity 204.

In the present embodiment, there 1s an insulating fixed
module 205 arranged between the lower end face of the
sealing cover plate 201 and the upper end face of the
dielectric resonant column 203. The insulating fixed module
205 may be 1n a circular column shape, or may be in any
other suitable shape; and there 1s a hole 1n the middle of the

insulating fixed module 205, to assemble the tuning screw
202.

The msulating fixed module 205 1s located between the
lower end face of the sealing cover plate 201 and the upper
end face of the dielectric resonant column 203; a lower end
face of the sealing cover plate 201 presses above the
insulating fixed module 205 and an upper end face of the
dielectric resonant column 203 supports the isulating fixed
module, a pressure 1s formed between the sealing cover plate
201 and the dielectric resonant column 203 when the metal
cavity 204 1s sealed with the sealing cover plate 201, so that
the dielectric resonant column 203 1s fixed at the bottom of
the metal cavity 204. The size of insulating fixed module 2035
can ensure that the dielectric resonant column 203 1s fixed at
the bottom of the metal cavity 204.

In the present embodiment, the insulating fixed module
205 1s fixed on the sealing cover plate 201, and 1s located
right above the dielectric resonant column 203, thereby
ensuring that 1t 1s easy for assembly and 1t 1s easy to get
correct. In other embodiments of the present invention, the
insulating fixed module 205 can be fixed between the sealing
cover plate 201 and the dielectric resonant column 203 1n
any other suitable manner. For example, the insulating fixed
module 205 1s fixed together with the dielectric resonant
column 203 1n any suitable manner (for example, in a glue
connection manner).

Those skilled 1n the art can consider that the insulating
fixed module 1s right above the dielectric resonant column as
described herein as long as the insulating fixed module 1s
above the dielectric resonant column within an allowable
oflset. The key point 1s that the insulating fixed module can
provide a pressure between the sealing cover plate and the
dielectric resonant column to enable the dielectric resonant
column to be fixed at the bottom of the metal cavity.

In the present embodiment, in order to achieve a filtering
function of the single-ended conductive dielectric resonator,
the msulating fixed module 205 1s an 1nsulator; and 1n order
to prevent the dielectric resonator from being damaged due
to a hard pressure in the assembly process, the nsulating
fixed module 205 1s preferably an elastic msulator.

In the present embodiment, the whole process of assem-
bling the dielectric resonator 1s that the lower end face of the
dielectric resonant column 203 1s metalized (for example, 1s
pasted with silver); then the dielectric resonant column 203
1s placed 1n a groove 1n the bottom face of the metal cavity
204; then the metal cavity 204 1s fixedly sealed with the
sealing cover plate 201 installed with the insulating fixed
module 205; and finally, the tuning screw 202 1s assembled.
After the whole assembly 1s completed, the dielectric reso-
nant column 203 1s tightly fixed in the metal cavity 204, to
form a closed resonant cavity.

After the assembly of the dielectric resonant column 203
1s completed, the lower end face of the dielectric resonant
column 1s lower than the upper surface at the bottom of the
metal cavity 204. According to the electromagnetic field
theory, this 1s more beneficial for propagation of the electric
field 1n the medium.
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The dielectric resonant column 1s fixed at the bottom of
the metal cavity through the 1insulating fixed module without
welding 1 the present embodiment, then good contact
between the dielectric resonant column and the metal cavity
can be ensured, and even when the metal cavity 1s under an
external force or the metal cavity 1s during the process of
transportation, good contact can be ensured, so that the
performance and reliability of the dielectric filter are
improved.

With reference to FIG. 3, 1llustrated 1s a side view of a
structure of a dielectric resonator according to a second
embodiment of the present invention.

The dielectric resonator includes a dielectric resonant
column 303, a sealing cover plate 301, a tuning screw 302,
a metal cavity 304, and an insulating fixed module 305.

The dielectric resonant column 303 1s located 1n the metal
cavity 304, and the lower end face of the dielectric resonant
column 303 1s metalized (for example, a silver layer 1s plated
on the lower end face of the dielectric resonant column), to
ensure transmission of the electromagnetic wave between
the dielectric resonant column 303 and the metal cavity 304.

The tuning screw 302 1s located on the sealing cover plate
301, to tune a resonant frequency of the filter;

The sealing cover plate 301 1s located on an upper end
face, 1.e., the top of the metal cavity 304, to seal the metal
cavity 304.

In the present embodiment, there are multiple msulating,
fixed modules 305 arranged between the lower end face of
the sealing cover plate 301 and the upper end face of the
dielectric resonant column 303. Each of the msulating fixed
modules 305 may be 1n a circular column shape, or may be
in any other suitable shape; and all the insulating fixed
modules 205 surround a hollow position distribution which
1s used to assemble the tuning screw 202. For example, as
shown 1n FI1G. 4, the dielectric resonator includes a dielectric
resonant column 303, a tuning screw 302, a metal cavity
304, and an msulating fixed module 305. The dielectric
resonant column 303 is located 1in the metal cavity 304.
There are 4 insulating fixed modules 305, which are 4
insulators 1 a circular column shape respectively. The 4
insulators 1n a circular column shape surround the hollow
position distribution for assembling the tuning screw 302.

The 1nsulating fixed modules 303 are located between the
lower end face of the sealing cover plate 301 and the upper
end face of the dielectric resonant column 303; a lower end
face of the sealing cover plate 301 presses above each of the
insulating fixed modules 305 and an upper end face of the
dielectric resonant column 303 supports each of the insu-
lating fixed modules 305, a pressure 1s provided between the
sealing cover plate 301 and the dielectric resonant column
303 when the metal cavity 304 1s sealed with the sealing
cover plate 301, so that the dielectric resonant column 303
1s fixed at the bottom of the metal cavity 304. The msulating
fixed modules 305 have a size enough to ensure that the
dielectric resonant column 303 1s fixed at the bottom of the
metal cavity 304.

In the present embodiment, the insulating fixed module
305 are fixed on the sealing cover plate 301, and are located
right above the dielectric resonant column 303, thereby
ensuring that 1t 1s easy for assembly and 1t 1s easy to get
correct. In other embodiments of the present invention, the
isulating fixed modules 305 can be fixed between the
sealing cover plate 301 and the dielectric resonant column
303 1n any other suitable manner. For example, the isulat-
ing fixed modules 305 are fixed together with the dielectric
resonant column 303 in any suitable manner (for example,
in a glue connection manner).
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In the present embodiment, in order to achieve a filtering
function of the single-ended conductive dielectric resonator,
the mnsulating fixed modules 305 are 1nsulators; and 1n order
to prevent the dielectric resonator from being damaged due
to a hard pressure in the assembly process, the nsulating
fixed modules 305 are preferably elastic insulators.

In the present embodiment, the whole process of assem-
bling the dielectric resonator 1s that the lower end face of the
dielectric resonant column 303 1s metalized (for example, 1s
pasted with silver); then the dielectric resonant column 303
1s placed 1 groove in the bottom face of the metal cavity
304; then the metal cavity 304 i1s fixedly sealed with the
sealing cover plate 301 installed with the insulating fixed
modules 305; and finally, the tuning screw 302 1s assembled.
After the whole assembly 1s completed, the dielectric reso-
nant column 303 1s tightly fixed 1n the metal cavity 304, to
form a closed resonant cavity.

After the assembly of the dielectric resonant column 303
1s completed, the lower end face of the dielectric resonant
column 1s lower than the upper surface at the bottom of the
metal cavity 304. According to the electromagnetic field
theory, this 1s more beneficial for propagation of the electric
field 1n the medium.

The dielectric resonant column 1s fixed at the bottom of
the metal cavity through the insulating fixed module without
welding 1n the present embodiment, then good contact
between the dielectric resonant column and the metal cavity
can be ensured, and even when the metal cavity 1s under an
external force or the metal cavity 1s during the process of
transportation, good contact can be ensured, so that the
performance and reliability of the dielectric filter are
improved.

The embodiments of the present invention further provide

a dielectric filter, comprising one or more dielectric resona-
tors as described 1n the above embodiments. In the dielectric
filter, one or more dielectric resonators as described are
connected together to form a multi-order dielectric filter.

The embodiments of the present invention further provide
a method for assembling a dielectric resonator, comprising:

fixing a lower end face of a dielectric resonant column to
a metal cavity;

installing a cover plate with an insulating fixed module on
the sealed metal cavity; and

assembling a tuning screw on the sealing cover plate
installed on the metal cavity.

After the whole assembly 1s completed, the dielectric
resonator 1s tightly fixed 1n the metal cavity, to form a closed
resonant cavity.

A manner of fixing the lower end face of the dielectric
resonant column to the metal cavity 1s to place and fix the
dielectric resonant column in the groove 1n the bottom face
of the metal cavity. At the same time, the present embodi-
ment does not exclude fixing the lower end face of the
dielectric resonant column in the metal cavity in other
manners.

It should be noted that if the sealing cover plate 1s not
configured with an insulating fixed module during the
assembly, the above assembly method further comprises
installing the mnsulating fixed module on the sealing cover
plate.

For those skilled in the art, the method for assembling the
dielectric resonator includes, but not limited to the above
steps.

A person having ordinary skill in the art can understand
that all or a part of steps 1n the above method can be
implemented by programs instructing related hardware, and
the programs can be stored 1n a computer readable storage
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medium, such as a read-only memory, disk or disc efc.
Alternatively, all or a part of steps in the above embodiments
can also be implemented by one or more integrated circuits.
Accordingly, each module/unit in the above embodiments
can be implemented 1n a form of hardware, or can also be
implemented 1n a form of soiftware functional module. The
present document 1s not limited to any particular form of a
combination of hardware and software.

The above embodiments are only used to illustrate the
technical schemes of the present document, and are not
intended to limit the present document. The present docu-
ment 1s merely described 1n detail with reference to prefer-
able embodiments. For an ordinary skilled in the art, modi-
fications or equvalent alternatives can be made to the
technical schemes of the present document without depart-
ing from the spirit and scope of the technical schemes of the
present document, and all these modifications and equiva-
lent alternatives should belong to the scope of the claims of
the present document.

INDUSTRIAL APPLICABILITY

The dielectric resonant column 1s fixed at the bottom of
the metal cavity through the 1insulating fixed module without
welding 1n an embodiment of the present invention, then
good contact between the dielectric resonant column and the
metal cavity can be ensured, and even when the metal cavity
1s under an external force or the metal cavity 1s during the
process ol transportation, good contact can be ensured, so
that the performance and reliability of the dielectric filter are
improved.

What 1s claimed 1s:

1. A dielectric resonator comprising a dielectric resonant
column, a metal cavity, a sealing cover plate and a tuning
screw, wherein the dielectric resonant column 1s located 1n
the metal cavity, the sealing cover plate 1s located on an
upper end face of the metal cavity, and the tuning screw 1s
located on the sealing cover plate, and the dielectric reso-
nator further comprises multiple msulating fixed modules
located between a lower end face of the sealing cover plate
and an upper end face of the dielectric resonant column, the
lower end face of the sealing cover plate presses above each
of the insulating fixed modules and the upper end face of the
dielectric resonant column supports each of the insulating
fixed modules, a pressure 1s formed between the sealing
cover plate and the dielectric resonant column, so that the
dielectric resonant column 1s fixed at a bottom of the metal
cavity.

2. The dielectric resonator according to claim 1, wherein,
cach of the multiple msulating fixed modules 1s an insulator.

3. The dielectric resonator according to claim 2, wherein,
cach of the multiple msulating fixed modules 1s an elastic
insulator.

4. The dielectric resonator according to claim 2, wherein,
the multiple insulating fixed modules are fixed on the lower
end face of the sealing cover plate.
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5. The dielectric resonator according to claim 3, wherein,
the multiple insulating fixed modules are fixed on the lower
end face of the sealing cover plate.

6. The dielectric resonator according to claim 1, wherein,
the multiple insulating fixed modules are fixed on the lower
end face of the sealing cover plate.

7. The dielectric resonator according to claim 1, further
comprising: a silver layer plated on a lower end face of the
dielectric resonant column.

8. A dielectric filter, characterized i1n that the dielectric
filter comprises one or more connected dielectric resonators,
wherein the dielectric resonator comprising a respective
dielectric resonant column, a metal cavity, a sealing cover
plate and a respective tuning screw, wherein the respective
dielectric resonant column 1s located 1n the metal cavity, the
sealing cover plate 1s located on an upper end face of the
metal cavity, and the respective tuning screw 1s located on
the sealing cover plate, and the one or more dielectric
resonators each further comprises multiple 1nsulating fixed
modules located between the lower end face of the sealing
cover plate and the upper end face of the respective dielec-
tric resonant column, the lower end face of the sealing cover
plate presses above each of the insulating fixed modules and
the upper end face of the respective dielectric resonant
column supports corresponding ones of the msulating fixed
modules, a pressure 1s formed between the sealing cover
plate and the respective dielectric resonant column, so that
the dielectric resonant column 1s fixed at the bottom of the
metal cavity.

9. A method for assembling a dielectric resonator, com-
prising;:

fixing a lower end face of a dielectric resonant column to

a metal cavity;
installing a sealing cover plate with multiple nsulating
fixed modules thereon to the metal cavity; and
assembling a tuning screw on the sealing cover plate
installed on the metal cavity.

10. The method according to claim 9, wherein, the step of
installing a sealing cover plate with multiple insulating fixed
modules on the metal cavity comprises:

fixing the multiple msulating fixed modules on a lower

end face of the sealing cover plate, wherein the lower
end face of the sealing cover plate presses above each
of the 1nsulating fixed modules and an upper end face
of the dielectric resonant column supports each of the
insulating fixed modules, a pressure 1s formed between
the sealing cover plate and the dielectric resonant
column, so that the dielectric resonant column 1s fixed
at a bottom of the metal cavity.

11. The method according to claim 10, wherein, each of
the multiple 1nsulating fixed modules 1s an 1nsulator.

12. The method according to claim 11, wherein, each of
the multiple msulating fixed modules 1s an elastic insulator.

13. The method according to claim 9, wherein, each of the
multiple insulating fixed modules 1s an insulator.

14. The method according to claim 13, wherein, each of

the multiple msulating fixed modules 1s an elastic insulator.
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